INTRODUCTION
The possibility to detect neutrons through polymer-based organic scintillators is attracting a great deal of interest owing to their advantages over liquid organic scintillators, whose use is limited by the complex and hazardous building up.
The scintillation efficiency under γ irradiation of EJ254 (Eljen technology, 5% wt. natural B) as compared to the boron free scintillator (EJ212) undergoes a severe loss, as a result of boron addition. Moreover, polyvinyltoluene and polystyrene based plastic scintillators undergo irreversible radiation damage upon exposure to 1-3 MRad of γ rays [1] .
Polysiloxane based scintillators have been object of deep investigation due to their intrinsic superior chemical and physical properties such as thermal and radiation resistance [2, 3, 4, 5, 6] .
In this work, polydimethyl-co-diphenyl siloxanes PMPS based scintillators were synthesized through hydrosilylation. The base resin was added with different amounts of fluorophores. As primary dye PPO was chosen, whereas Lumogen Violet (BASF) was used as wavelength shifter. Ortho-carborane was added as neutron sensitizer in the base resin before the cross-linking reaction.
EXPERIMENTAL
PMPS were synthesized by mixing vinyl terminated polydimethyl-co-diphenyl siloxane (22% mol of diphenyl siloxane groups, component A) and hydride terminated poly methylphenyl-co-methylhydrosiloxane (component B) in mass ratio A:B of 100:8. A Pt based catalyst was used for the cross-linking reaction. Further details on the synthesis can be found in Ref. 5 .
The fluorophores were dispersed in different amounts in component A (PPO ranging from 1 to 2 %wt, LV ranging from 0.01 and 0.02 %wt) and then Pt catalyst and component B were added. In the case of boron loaded samples, ortho-carborane was added in order to obtain 3% wt natural B concentration. The resulting samples were produced as pellets 2 cm in both diameter and thickness, as can be seen in figure 1 .
Scintillation measurements were performed by exciting the samples with a 241 Am α source and an Am-Be neutron source. Pulse height spectra were obtained by coupling the scintillator samples to an H6524 Hamamatsu PMT. In the case of neutrons test, the Am-Be source was shielded with polyethylene and lead bricks in order to moderate neutrons and to block gamma rays.
TOF measurements were performed at the CN 7MeV Van de Graaff accelerator at the LNL. A 4 MeV pulsed proton beam (30 MHz rep. rate, bunch width <2 ns) was used to obtain a quasi mono energetic neutron field (2.2 MeV) through the 7 Li(p,n) 7 Be reaction. Fig. 1 . Images of the produced samples and the standard boron loaded scintillator EJ254.
RESULTS
The scintillation yield of the samples without orthocarborane upon irradiation with 241 Am alpha source is almost one half with respect to EJ212, as can be observed from the light output spectra reported in figure 2. The energy resolution, as derived from FWHM of each peak, is comparable to that of the commercial scintillator. Each peak was fitted with a Gaussian function and both the centroid and the FWHM, corresponding to the energy resolution were extracted and reported in Table I . Surprisingly, the light output of the samples added with 3% o-carborane was almost the same than that observed for the corresponding boron free samples, without detrimental effect on the emitted light induced by the boron containing compound. On the other hand, the sample EJ254, which contains 5% wt natural boron, displays a remarkable light loss under alpha irradiation, being the light output only 54% of EJ212. Moreover, the scintillators light output did not change significantly after two months, thereby demonstrating a good time stability, though longterm performances should be tested. These encouraging results are confirmed by neutron irradiation tests with the Am-Be source. As can be seen in figure 3 , these samples detect neutrons with the same light yield of EJ254. TOF spectra of the standard plastic scintillators and of the samples 1A and 1AB3 are reported in figure 4 . A clean separation between the gamma rays and the fast neutrons in the time distribution is evident and, as expected for this neutron energy, the time of flight difference between neutrons and gammas is about 29 ns. TOF spectra gathered with the moderator placed in front of the scintillators (not reported) show that not all the neutrons are slowed down in the moderator and fast neutrons are still visible in the spectra, even though fast neutron/gamma ratio is much lower with respect to the non moderated case. Two-dimensional histograms visualizing both pulse heights of the detected radiation (n or γ) (x-axis) and their flight times (y-axis) are reported on the left of figure 5. The cloudy area clearly visible in the pulse height spectra represents the signals of the uncorrelated slow neutrons. 
CONCLUSIONS
Polysiloxane based scintillators doped with PPO and LV were produced, giving scintillation yield under alpha irradiation of about 50% of the standard EJ212. Their capability to detect both thermal and fast neutrons was demonstrated and the light output of these materials under neutron irradiation is the same of the standard EJ254.
